Short-term changes of mRNA expression of various inflammatory factors and milk proteins in mammary tissue during LPS-induced mastitis.
During mammary gland infection, non-specific responses are the predominant ones. The goal of this study was to investigate the mRNA expression of various soluble immune components and of the major milk proteins during the acute phase of mammary inflammation. Five healthy lactating cows were intramammary infused in one quarter with 100 microg Escherichia coli-endotoxin (lipopolysaccharide, LPS) and the contralateral quarter with saline (9 g/l) serving as control. Mammary biopsy samples of both quarters were taken immediately before and at 3, 6, 9 and 12 h after infusion and mRNA expression of various factors was quantified via real-time RT-PCR. Blood samples for determination of leukocyte number were taken simultaneously with the biopsy samples and rectal temperature was measured at 1-h intervals. Rectal temperature increased until 5h (P < 0.05) after LPS administration and remained elevated until 9 h after LPS inoculation. Blood leukocyte number decreased (P < 0.05) from 0 to 3 h from 7.7 +/- 1.1 x 10(9)l(-1) to 5.7 +/- 1.0 x 10(9)l(-1) and thereafter recovered to pre-treatment levels until 12 h after LPS challenge. In LPS-treated quarters, tumor necrosis factor-alpha and cyclooxygenase-2-mRNA expression increased (P < 0.05) to highest values at 3h after LPS challenge. Lactoferrin, lysozyme, inducible nitric oxide synthase increased (P < 0.05) and peaked at 6 h after challenge, and platelet-activating factor acetylhydrolase-mRNA expression tended to increase (P = 0.07). mRNA expression of insulin-like growth factor-I and of alphaS1-casein (CN), alphaS2-CN, beta-CN and beta-lactoglobulin did not change significantly, whereas mRNA expression of 5-lipoxygenase and alpha-lactalbumin decreased (P < 0.05) in both quarters and that of kappa-CN only in the LPS quarter. mRNA expression of some investigated factors (tumor necrosis factor-alpha, lysozyme, 5-lipoxygenase, alpha-lactalbumin) changed in control quarters, however in all respective factors less than in the LPS quarters (P < 0.05). In conclusion, mRNA expression of most inflammatory factors increased within hours, whereas that of most milk proteins remained unchanged.